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 / ndf 2χ   2257 / 84
p0        6.75± 33.08 
p1        0.00203± -0.01164 
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 / ndf 2χ  8.957 / 49
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Values of beta for an elliptic Moffat simulation, circular extraction
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 / ndf 2χ  0.08058 / 54
p0        0.0380± 0.8841 
p1        0.000018± -0.000121 
p2        2.141e-09± 8.341e-09 
Wavelength (Angstroms)
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Values of alphax and alphay for a circular Moffat simulation, elliptic extraction
 / ndf 2χ  0.09436 / 54
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Values of beta for HR718, 05 249 052
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ËÍÏÎ½»½Î½È}À½Á¿ÌBº6ÄWÀ
ËÍÏ¼ﬁµ'ÍÏÆg¾S¾mÀ
È!Å#À9Ð ÌwÍÏÆ'»Ìw¹W¼'ÁÉÎ6ÄÑÆgÒ¼¿Í<ÎUÆgÂÉ»½¼'Â}Í<Ã
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ÜßÄÑÆmÄW¼'ÁCµ'Â}À½ÂÍÞÈuÅ#¼'ÁÈ}À
λ
Ë0À½Â%ÌÃ6Å#Î½»½Í<¹ÑÍ<À
S(λ) = φ(λ)× T (λ)× t× 10−0.4zε(λ) ·@ë	&ÙWë±¼
¼I
φ(λ)
À6ÃCÌÕÄWÀ¶}Â&ÐSÍÏÎ½À½ÄÈÀÄpÅ#ÎÌw¼'¹WÄWÀ·-ÄÅ#ÂÁ}¹zÌwÎ»Ê¼'¹WÃÏ¹WÀÓË0À½Â%ÌÛÇ'ÆgÍ<¹WÀ6Í½º\ËdÆgÍÛÀÐ&À½¾SËÄWÀÓÀ½Á×ËÊ¼gÌw¼'ÁÃ6Ù#»½¾ −2 Ù#Ã −1 ÙW −1
¼'ÂÀ½ÁHÀ½Íqµ'Ã6Ù#»½¾ −2 Ù#Ã −1 ÙW −1 ¼9º T (λ) ÂÁÌÀ½Í<¾mÀ¸ÈÀ×ÌÍÏÆgÁÃÏ¾S¹WÃ<ÃÏ¹W¼'Á¹WÁ}ÃCÌÍ<Â¾SÀ½Á¿ÌÆgÄWÀ6·Üã»6ÀﬃÃ@ÌÆgÈ}À'ºr¹WÄÞ»½¼'Á\Ìw¹WÀ½Á¿Ì
À½ÃÏÃ<À6Á¿Ìw¹WÀ½ÄWÄWÀ6¾mÀ½Á\ÌrÄWÀÛÃÏËÀ6»ÌwÍ<ÀÛÈ}ÀÛÄÑÆÄÑÆg¾SËÀ:ÜÃÏË0À½»ÌwÍ<À:»½¼'Á¿Ìw¹WÁ%ÂﬀÂ%Ì¹WÄW¹WÃÏÎ½ÀÛË¼¿ÂÍYÄÅ#ÎÌÆgÄW¼¿ÁÁ}Æﬁµ'ÀÛÈ}ÀÛ»Ê}Æg¾SËﬀË}ÄÑÆPÌBº6Ç\¼'¹WÍ
Ã<À6»Ìw¹W¼'ÁVÙHG\¼9º
t
ÄWÀÌwÀ½¾SËÃ:ÈÀÔË¼'ÃÏÀ!·À½Á×ÃÏÀ½»6¼'ÁÈÀ6Ã>¼9º
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ÄÑÆ{¾ÚÆgÃÏÃ<ÀÔÈ!Å=Æ'¹WÍ
ÌÍÏÆ½Ç\À½Í<ÃÏÎ½À·-ÃÏÎ½»6Æ'Á¿ÌwÀÔÈÀÓÄÅÆgÁCµ'ÄWÀMÂ½Î6Á¹zÌwÊdÆgÄ
ÈÀÚÄÅ#ÎÌw¼'¹WÄWÀ¿ºÃÏÆgÁ}Ã{ÂÁ¹ÌwÎ±¼ºÀÌ
ε(λ)
ÄÅ#ÀÐ Ì¹WÁ»Ìw¹Ñ¼'ÁÆ2Ìw¾m¼'ÃÏË}ÊÎ½Í<¹W%ÂÀo·-À½Áf¾ÚÆgµ'Á}¹zÌwÂÈ}ÀSË}ÆgÍ{¾SÆ'Ã<ÃÏÀÚÈ!Å=Æg¹WÍz¼Ùu¿:ÀÌ<ÌwÀ
ÀÐ&ËÍÏÀ½ÃÏÃÏ¹W¼'ÁìÁÀêËÍ<À½Á}ÈìË}ÆgÃSÀ6Á»6¼'¾mË&ÌwÀ¸ÄÑÀ½ÃSÍwÆg¹WÀ½ÃSÈuÅ=ÆgÒÃÏ¼'ÍÏË%Ìw¹W¼'ÁGÆPÌ¾m¼'ÃÏËÊ}Î½Í<¹W Â}À'º
¹WÁ¿ÌwÍÏ¼ ÈÂ}¹WÃÏÆ'Á¿Ì×ÂÁHÌwÀ½Í<¾SÀ
È!Å#ÀÐ%Ìw¹WÁ»Ì¹W¼'ÁHÁ¼'ÁHÄW¹WÁ}Î6Æg¹WÍ<ÀﬃÀ½Á
z
·iÇ\¼'¹WÍßÎﬃ Â}ÆPÌ¹W¼'Á
Ð&Ù|Ð\¼¹r»½À½ÃÂ½¼'ÁÀ½ÃmÈÂHÃÏËÀ½»ÌÍ<ÀÃÏÂÒ}¹WÃÏÃ<À6Á¿ÌSÂÁÌwÍÏÆg¹zÌwÀ6¾mÀ½Á\Ì
Ë}ÆgÍCÌ¹W»½ÂÄW¹WÀ6ÍjÀÌﬀÁ}ÀmÃÏ¼'Á¿ÌﬀË}Æ'Ã)ÌwÍÏÆg¹zÌwÎ6À½Ã{Ü¸»½ÀSÃ@ÌÆgÈ}À'Ùq6Ó¼'ÂÃÉÁ}¼'ÂÃÉ»½¼'Á\ÌwÀ½Á¿ÌÀ½Í<¼'Á}ÃÉÈ¼'Á}»mÈdÆgÁÃÉ»½À9Ì<ÌwÀÚÆgÁ}ÆgÄ\RÃÏÀmÈ}À
ÄÅ#ÀÐ&Ë}Í<À½ÃÏÃÏ¹W¼'Áë	&ÙWë'Ùt©u¼'Í<Ãq%ÂÀßÄpÅ#¼'ÁË}Í<À½Á}È!º!Æ'Â»6¼'ÂÍ<ÃjÈuÅ#ÂÁ}ÀßÁ Â}¹zÌÉË}Ê¼2Ìw¼¿¾mÎÌwÍÏ¹W ÂÀ'º!ÈÀ½Â&ÐãË0¼'ÃÏÀ½ÃjÈÀmÄÑÆﬃ¾mÖ½¾SÀ
ÎÌw¼'¹WÄWÀÞÜÓÈÀ6Ã¾ÚÆgÃÏÃ<À6ÃÈuÅ=Æg¹WÍrÈ¹Ø0Î½ÍÏÀ½Á¿ÌwÀ6Ã½º2ÄÑÀ:ÍÏÆgË}Ë¼'ÍCÌ4È}À½ÃrÈÀ½Â&ÐﬀÃ<¹Wµ¿Á}ÆgÂ%Ð¼'Ò%ÌÀ½Á ÂÃ
S1(λ)
ÀÌ
S2(λ)
Ã½Å#Î6»½Í<¹zÌ4È}¼'Á»¹
S1(λ)
S2(λ)
=
φ(λ)× T (λ)× t1 × 10−0.4z1ε(λ)
φ(λ)× T (λ)× t2 × 10−0.4z2ε(λ)
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È¼'Á}»ﬀ¹WÈ}À½Á¿Ìw¹W%ÂÀﬀË0¼'ÂÍÔÄWÀ½ÃÔÈ}À½Â%Ð[Ë¼'ÃÏÀ½Ã6º0ÀÌ)ÄÅ#¼¿ÁãÈÎ½È}Â¹zÌ³-Æg»½¹WÄWÀ½¾SÀ½Á¿ÌjÈÀÄÅ#ÎO ÂdÆPÌw¹W¼'Á°ë	&Ù ÑSÂ}ÁÀÀÐ&Ë}Í<À½ÃÏÃÏ¹W¼'Á[È}À
ÄÅ#ÀÐ Ìw¹WÁ}»Ìw¹W¼'Á6¹
ε(λ) =
2.5
z2 − z1 log
(
t2S1
t1S2
)
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È¹Ø0Î½ÍÏÀ½Á¿ÌwÀ½Ã
Ë¹WÁ6»½À½Ã
¾mÎ½»6Æ'Á¹W Â}À½Ã(·iÇ\¼'ÄWÀ9ÌwÃ4¼¿ÒÃ@ÌwÍ<ÂdÆgÁ¿Ì
ÄÑÆ)ÄWÂ}¾m¹WÁ½Í<À¼YÀ9Ì
¹WÄÀ½Ã@Ì
Ë}ÄWÂÃ4ËÍÏÂÈÀ6Á¿Ì
È!Å#Â&Ìw¹WÄW¹WÃÏÀ½Í4ÄÅ#¹WÁC³¼'Í<¾SÆ2Ìw¹W¼'Ám»½¼'Á\ÌwÀ½Á Â}ÀÕÈdÆgÁÃ
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ÜÓÂ}ÁÀ:¾ÚÆgÃÏÃÏÀ:ÈuÅ=Æg¹WÍ
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Blue spectrum from HR3454, night 06 014, exposures 070 and 092
Red spectrum from HR3454, same exposures
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Hiltner600, 06 014 067-080
HR3454, 06 014 070-086
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Flux calibration: fluxNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
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Flux calibration: fluxNrebinspece3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
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Flux calibration: fluxNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
HR3454 (1s, secz=1.40) *8.0 AA
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Flux calibration: fluxNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
HR3454 (1s, secz=1.39) *8.0 AA
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Flux calibration: fluxNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
HR3454 (1s, secz=1.79) *8.0 AA
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HR3454.fits
Error: -0.33 +/- 6.11%
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Flux calibration: fluxNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
HR3454 (1s, secz=1.79) *8.0 AA
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calibNrebinspecreme3d_TC06_014_092_001_17_R.fits
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Error: -0.36 +/- 7.19%
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Flux calibration: fluxNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
Hiltner600 (180s, secz=1.26)
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Error: 4.27 +/- 6.32%
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Flux calibration: fluxNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
Hiltner600 (180s, secz=1.25)
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Error: 4.10 +/- 6.95%
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Flux calibration: fluxNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
Hiltner600 (180s, secz=1.40)
10-12
Fl
u
x
 [
e
rg
s/
cm
2
/s
/A
]
calibNrebinspece3d_TC06_014_072_001_17_B.fits
Hiltner600.fits
Error: 3.15 +/- 6.65%
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Flux calibration: fluxNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
Hiltner600 (180s, secz=1.38)
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calibNrebinspecreme3d_TC06_014_072_001_17_R.fits
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Error: 3.28 +/- 7.34%
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Flux calibration: fluxNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
Hiltner600 (180s, secz=1.90)
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calibNrebinspece3d_TC06_014_080_001_17_B.fits
Hiltner600.fits
Error: 4.77 +/- 8.24%
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Flux calibration: fluxNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
Hiltner600 (180s, secz=1.86)
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calibNrebinspecreme3d_TC06_014_080_001_17_R.fits
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Error: 6.37 +/- 9.44%
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Flux calibration: fluxtellNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
HR3454 (1s, secz=1.06)
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HR3454.fits
Error: -0.05 +/- 3.68%
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Flux calibration: fluxtellNrebinspece3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
HR3454 (1s, secz=1.05)
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Flux calibration: fluxtellNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
HR3454 (1s, secz=1.40)
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Error: -1.53 +/- 6.18%
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Flux calibration: fluxtellNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
HR3454 (1s, secz=1.39)
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Error: -2.68 +/- 3.94%
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Flux calibration: fluxtellNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
HR3454 (1s, secz=1.79)
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calibtellNrebinspece3d_TC06_014_092_001_17_B.fits
HR3454.fits
Error: -0.42 +/- 7.02%
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Flux calibration: fluxtellNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
HR3454 (1s, secz=1.79)
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calibtellNrebinspecreme3d_TC06_014_092_001_17_R.fits
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Error: -0.97 +/- 6.78%
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Flux calibration: fluxtellNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
Hiltner600 (180s, secz=1.26)
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Error: 4.22 +/- 6.31%
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Flux calibration: fluxtellNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
Hiltner600 (180s, secz=1.25)
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Error: 3.48 +/- 6.48%
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Flux calibration: fluxtellNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
Hiltner600 (180s, secz=1.40)
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calibtellNrebinspece3d_TC06_014_072_001_17_B.fits
Hiltner600.fits
Error: 3.09 +/- 6.63%
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Flux calibration: fluxtellNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
Hiltner600 (180s, secz=1.38)
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Error: 2.67 +/- 6.89%
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Flux calibration: fluxtellNrebinspece3d_TC06_014_070_001_17_B.fits (1s, secz=1.06)
Hiltner600 (180s, secz=1.90)
10-12
Fl
u
x
 [
e
rg
s/
cm
2
/s
/A
]
calibtellNrebinspece3d_TC06_014_080_001_17_B.fits
Hiltner600.fits
Error: 4.72 +/- 8.25%
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Flux calibration: fluxtellNrebinspecreme3d_TC06_014_070_001_17_R.fits (1s, secz=1.05)
Hiltner600 (180s, secz=1.86)
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calibtellNrebinspecreme3d_TC06_014_080_001_17_R.fits
Hiltner600.fits
Error: 5.71 +/- 8.97%
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Cette thèse, effectuée à l'Institut de Physique Nucléaire de Lyon (IPNL), 
s'inscrit dans le cadre de l'expérience SNfactory, dédiée à l'observation 
précise d'un grand nombre de supernovae de type Ia. Ces explosions 
thermonucléaires de naines blanches, très lumineuses, sont aujourd'hui les 
meilleures chandelles standards connues et ont de ce fait un grand intérêt 
pour la cosmologie. 
 
Les travaux exposés ici contribuent à l'étalonnage de SNIFS, le spectrographe 
à champ intégral utilisé par SNfactory pour l'observation des supernovae de 
type Ia. Une étude des CCD a été effectuée ainsi que la collection de spectres 
d'étoiles de référence pour l'étalonnage en flux de l'instrument. La 
contribution principale a consisté en la réalisation d'un code complet pour 
l'extraction du spectre d'une source ponctuelle à partir du cube pré-étalonné 
de données. Le procédé choisi est la photométrie de PSF (Point Spread 
Function), nécessaire ici du fait de la petite taille du champ observé. Le 
flux perdu peut ainsi être évalué, et l'on atteint une qualité de mesure du 
flux de l'ordre du pourcent, objectif de l'expérience. 
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